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© Convex-shaped diamond cutting elements. 



© A diamond Insert (30) for a rotary drag bit (10) 
comprises an Insert stud body (32) with a first base 
end and a second cutter end. The cutter end of the 
insert Is formed in a convex or spherical shape (42) 
of polycrystalline diamond material (40). The convex 
layer of diamond (42) is oriented relative to an axis 
of the stud body with a negative rake angle from O' 
to about 45 inclusive. A plurality of such inserts 
(30) mounted in the cutting face (17) of a drag bit 
(10) cut earth formation wi^ reduced friction and 
good cooling of the polycrystalline diamond. 
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interna! chamber communicating with the first open 
pin end and one or more strategically positioned 
nozzles secured within the second cutting face of 
the bit body, the nozzles communicating between 
the chamber and an exterior area adjacent the s 
second cutting face of the bit body; and 
convex polycrystalline diamond cutter elements se- 
cured to the second cutter end of the diamond 
insert stud, the convex cutter element being ori- 
ented relative to a centeriine of the cylindricaily- 10 
shaped base end with a negative ral<e angle from 
0' to about 45* . inclusive, for forcing detritus from 
an earth formation away from a center of the con- 
vex surface of the cutting element during a 
borehole drilling operation. 

8. rotary drag bit as set forth in claim 7 wherein 
the convex-shaped cutter element is a portion of a 
sphere. 

9. The rotary drag bit as set forth in either of 
claims 7 or 8 wherein the convex cutter eiement 20 
comprises a convex layer of polycrystalline dia- 
mond material bonded to a substantially cylindrical 
hardmetal backup portion, the baci<up portion hav- 
ing a first convex surface bonded to the diamond 

and a second base end, the second base end 25 
being metallurgicaily bonded to the cutter end of 
the insert stud. 

10. The rotary drag bit as set forth in any of 
claims 7 to 9 wherein the base end of the hard- 
metal backup portion is brazed to the cutter end of 30 
the insert stud. 

11. The rotary drag bit as set forth in any of 
claims 7 to 10 wherein ttie insert stud and cylin- 
drical backup portion are fabricated from cemented 
tungsten carbide. ^ 

12. The rotary drag bit as set forth in any of 
claims 7 to 11 wherein each of the diamond inserts 
mounted within the insert holes in the second cut- 

.ter face of the bit body is oriented with the convex 
polycrystalline cutter element face toward the di- 40 
rection of rotation of the diamond drag bit such that 
a center of the convex-curved surface of each of 
the cutter elements is substantially coincident with 
a radius line of the cutter face, thus providing both 
positive and negative side rake to the cutter ele- 4S 
mente. 
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